electrophysiology and suggest mechanisms by which CNCC cell signaling might independently influence each of these heart development pathways. The results from this study allow us to separate the complex cardiac and non-cardiac phenotypes resulting from neural crest mutations, and will give insights into human congenital heart diseases. Extracellular repetitive fine structures have various crucial functions for organismal survival such as super-water repellency of lotus leaves and structural coloration of peacock feathers. Extracellular pore structures of nanometer level are one of such functional fine structures essential for regulating small molecule transport between inside and outside of our body, or between tissues. However, morphogenetic mechanisms of this type of porous extracellular structures are not well understood. To address this issue, we focused on morphogenesis of porous exoskeleton on Drosophila olfactory sensilla. In olfactory sensilla on maxillary palps, arrays of pore structures of~50 nm in size with regular alignment of 150 -200 nm intervals are formed on the surface exoskeleton of an olfactory sensillum to facilitate odorant inhalation, and to prevent outflow of inner lymph with surface tension of water at the same time. Minute electron microscopic observations of morphogenetic processes revealed that the porous cuticle was formed on the surface of a single shaft cell protruded on the epidermis, and that electrondense plasma membrane plaques (PMPs) were associated with the forming electron-dense nanopore precursor structure in the nascent cuticular envelope layer. F-actin meshwork and phosphatidylinositol (4, 5)-bisphosphate (PIP2)-positive clusters of 200-500 nm were also colocalized at the cell cortex. These observations implied that a hypothetical transmembrane proteins accumulated in the PMPs regulate nanopore formation. We searched for such transmembrane proteins specifically expressed in the shaft cell through RNAseq analysis using mutants without shaft cells, and identified that a transmembrane protein gene that we named gore-tex is necessary for nanopore formation. Gore-tex protein has a predicted signal peptide, a conserved domain of unknown function (DUF1676/Osiris) and two transmembrane domains, suggestive of its morphogenetic function on the shaft cell surface. We will discuss the role of PMPs and Gore-tex molecules on cell surface in alignment and formation of nanopores. BMP signaling is a critical regulator of bone development. Ectopic application of BMP can lead to bone formation in competent tissues, while loss of BMP signaling hinders bone development. However, BMP signaling is active in a variety of other tissue types, suggesting the existence of a set of bone specific BMP-dependent transcripts. One such gene is Dihydropyrimidinase Like 3 (Dpysl3), recently identified by our group as a BMP downstream target and is likely to be involved in cellular secretion. With bone being an extracellular matrix rich tissue, regulation of cell secretion play a major role in the process of its development. Thus, we wanted to investigate the role of Dpysl3 as a possible regulator of cell secretion in the context of developing bone. Using chicken as our model, we knocked down Dpysl3 in limb with the help of miRNA cloned into an avian retroviral vector. Infection with the miRNA blocked hypertrophic ossification. Molecular analysis of the hypertrophic region revealed severely perturbed Collagen-X (Col-X) expression and increased accumulation of Col-X, hinting towards defective secretion as well as downregulation of Col-X. To gain further insight, we moved to chicken fibroblast cell line DF-1, a cell line we had used earlier to demonstrate secretion defects upon Dpysl3 knockdown. We found knocking down Dpysl3 disrupted the actin cytoskeleton. Perturbed F-actin organization is possibly the reason behind the defective vesicular trafficking and perturbed cell morphology. In line with the in-vitro study, in-vivo experiments showed disturbed cellular morphology in miRNA infected regions of chicken bone. Finally, our recent experiments suggest that interaction between RhoA and Dpysl3 might be necessary for regulating cytoskeleton and concomitant secretion. To summarise, Dpysl3, a BMP signaling downstream gene, plays important role in bone development by regulating actin assembly, cell morphology and cell secretion. 
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